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The argument that individuals 

EXPERIENCE DIFFERENT RATES OF INTELLECTUAL DEVELOPMENT 
HAS BEEN WELL ESTABLISHED IN THE 20th CENTURY ■ 

Recently, Keating (1976) has shown 

THAT... "BRIGHTNESS AS MEASURED BY PSYCHOMETRIC TESTING 
IMPLIES DEVELOPMENTAL PRECOCITY IN REASONING." 

"Students... selected for high scores on psychometric tests.., 

ARE INDEED PRECOCIOUS IN COGNITIVE DEVELOPMENT, 
AND NOT UUST GOOD 'TEST-TAKERS . ' " 

He adds: "Since, according to Piaget, 

COGNITIVE DEVELOPMENT PROCEEDS AS AN INTERACTION 
OF THE ORGANISM AND THE ENVIRONMENT, 
THE BRIGHTER INDIVIDUAL WOULD BE AT AM ADVANTAGE 
MOVING THROUGH THE SUCCESSIVE STAGES MORE QUICKLY." 

In 'addition, Keating 's work (pp. 97-98) suggest* 

THAT SUCH ACCELERATION SHOULD OCCUR WITHIN DEVELOPMENTAL STAGES, 
SUCH AS CONCRETE OPERATIONS OR FORMAL OPERATIONS, 
RATHER THAN ACROSS STAGES, ^ 



Project associate, S' 



TUDY OP MATHEMATICALLY PRECOCIOUS YOUTH 

(SHPY), The Johns Hopkins University, Baltimore, Maryland 21218 
Presented at ,he annual meeting of the National Association for 
G,rTf!j C: ' m! -^ hj Kansas Ci.y, Missouri, on Vl October 1975. 
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15 ° NLY WiTHIN S HE LAS f F F.W YEARS, HOWEVEK, 
THAT INTEREST AMONG EDUCATIONAL PLANNERS IN INDIVIDUALS 
OF HIGH ABILITY 

HAS REACHED THE POINT OF GARNERING FINANCIAL SUPPORT 
FOR RESEARCH AMD DEVELOPMENT OF PROGRAMS 
AIMED A" MEETING THE EDUCATIONAL NEEDS OF THIS SEGMENT 
OF THE SCHOOL POPULATION. 

THE DIVERSITY OF PRC J RAMS, ESPECIALLY IN SCIENCE 
AND MATHEMATICS j THAT HAVE BEEN DEVELOPED 

SINCE THE SCIENTIFIC CONSCIOUSNESS OF THE AMERICAN PUBLIC 
WAS RAISED ABRUPTLY BY THE RUSSIAN LAUNCHING OF THE SPUTNIK 
SATELLITE IN THE LATE '50's CAN BE SPLIT 
INTO ESSENTIALLY TWO BROAD CATEGORIES: 
ENRICHMENT PROGRAMS VERSUS 
PROGRAMS OF AN ACCELE RAT, I'VE NATURE. 

Enrichment, on the one hand, insures 

THAT THE STATUS OF THE TRADITIONAL LOCK-STEP, AGE- I N-GRADE PASSAGE 
OF INDIVIDUALS THROUGH THE SCHOOL SYSTEM REMAINS UNCHANGED. 
STANLEY (1976) ARGU. :, HOWEVER, THAT ENRICHMENT PROGRAMS 
DESIGNED TO MEET THE EDUCATIONAL NEEDS OF THE GIFTED 
ARE MORE LIKELY TO BE "BUSY WORK" OR SIMPLY 

TO POSTPONE BOREDOM IN SCHOOL WORK TO A LATER AND POTENTIALLY MORE 
CRUCIAL. POINT I,, AN INTELLECTUAL GIFTED CHILD 's ACADEMIC DEVELOPMENT, 
THAN' TO PROVIDE STIMULATING CURRICULA THAT IN FACT ALLOW 
FOR THE FULL DEVELOPMENT OF THIS INDIVIDUAL'S EXTRAORDINARY 
ABILiT ItS. 

Ul f ' LA ' H;if;! ' LNR I GliM EN f PROGRAMS, EDUCATORS I END TO BY PASS 

o 
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THE RECOGNITION OF DEVELOPMENTAL PRECOCITY 

AS A COMPONENT OE THE PROCESSES OE IDENTIFYING AND NURTURING 

giftedness. 

Programs that are structured, on the other hand, 

TO ALLOW FOR A MORE RAPID TRANSIT 

THROUGH THE PROCESS OF ACADEMIC CERTIFICATION 

CAN ACCOMPLISH MUCH THE ' SAME BREADTH OF EDUCATIONAL DEVELOPMENT 
AS ENRICHMENT PROGRAMS, WHILE PROVIDING FOR GREATER FLEX IB I LITY 
AND ALLOWING FOR MORE PRIME CREATIVE TIME DURING WHICH 
THESE INDIVIDUALS CAN LATER FUNCTION AS PRODUCTIVE SCIENTISTS 

and mathematicians. 

The educational models developed for mathematics 

INSTRUCTION BY THE STUDY OF MATHEMATICALLY PRECOCIOUS YOUTH 

(SfiPY) and the Intellectually Gifted Child Study Group (IGCSG) 
both at The Johns Hopkins University are based squarely 

IN ACCELERATION AS A MEANS OF PROVIDING THE FOLLOWING THREE 
THINGS: FIRST, STIMULATING AND RELEVANT EDUCATIONAL EXPERIENCES 
FOR THE GIFTED j SECOND, APPROPRIATELY FLEXIBLE AND RAPID TRANSIT 
THROUGH THE ACADEMIC CERTIFICATION PROCESS; AND THIRD, EDUCATIONAL 
CREDIT FOR WORK ACCOMPLISHED, WHETHER DONE AT THE TYPICAL AGE 
LEVEL OR NOT. SlNCE, EVEN AMONG THE SUBPOPULAT I ON OF STUDENTS 
IDENTIFIED AS GIFTED, THERE IS A BROAD DISTRIBUTION OF LEVELS 
OF ABILITY, AS WELL AS TYPES CF ABILITY (VERBAL REASONING, 
NON-VERBAL REASONING, MATH -REASON ' NG, ETC.), EACH MODEL HAS 
BEEN DESIGNED TO MEET THE SPECIFIC NEEDS OE INDIVIDUALS WITHIN 
THISL VARIDU'; LEV! ! S AND TYPES OF GIFTEDNESS. SUGGESTED 
ALTERNATIVE;-; ™ THE TRADITIONAL LOCK-STEP RANGE FROM 
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SUBJKT HATTER A^ELERAHON TO ,«D1V,DUAL TUTORIAL PROGRAM, 

Although these models here proposed and tested for mathematics 

INSTRUCTION, THE I R PROBABLE APPLICABILITY TO INSTRUCTION „, 
THE SCIENCES IS CLEAR. 

Let's look for a moment at a program that might be 

APPROPR IATE FOR A RELATIVELY G I FTED YOUNGSTER, WHO, FOR EXAMPLE ^ 
AT AGE 12 , N THE 7 TH GRADE SCORED AT LEAST 500 ON THE MATHEMATICS 
SECTION OF THE COLLEGE ENTRANCE EXAMINATION BOARD'S SCHOLASTIC 

Aptitude Test CSA7-H) and at least Won SAT-Verbal. His scopes 

IN BOTH AREAS EXCEED THOSE OF THE AVERAGE COLLEGE-BOUND 
HIGH-SCHOOL SEN i OR , SHOULD THIS YOUNGSTER BE REQUIRED TO 
TAKE THE TYPICAL EIGHTH GRADE (AND IN SOME CASES 9 TH GRADE) 
SCIENCE COURSES - DESIGNED TO EASE. THE STUDENT INTO THE 
PROCESS OF SCIENTIFIC INQUIRY? CONS IDERING K E ATING<S FINDINGS 
MENT iONED EARLI ER, WE ARE SAFE ,N ASSUMING THAT THIS STUDENT 
HAS ENTERED THE DEVELOPMENTAL STAGE OF FORMAL OPERATES; 
THAT IS, HE OR SHE HAS DEVELOPED THE REASONING STRUCTURES 
NECESSARY FOR THE COMPREHENSION OF SCIENTIFIC ABSTRACTION. 
IN CASES WHERE ONLY ONE OR TWO SUCH STUDENTS ATTEND A 
PART ICULAR SCHOOL SYSTEM, S IMPLY ALLOWING THEM TO ENTER THE 
HIGHEST ABILITY CLASSES OF THE NATURAL SCIENCE SEQUENCE .S 
MORE DESIRABLE THAN HOLDING THEM IN AGE-IN-GRADE PLACE. 

These students would finish the science sequence one or two 

YEARS EARLY. ThIYCOULD THEN TAKE ADVANCED PLACEMENT COURSES, 
ACHIEVE A GRAIll. OF Vl, OR 5 ON THE APP EXAM, AND GARNER VERY^ 
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ECONOMICAL CO, LLC.:. CREDITS WHILE STILL IN HIGH SCHOOL. 
C.HE COST" OF- Till: APP [.XAM IS $32.00 AS COMPARED WITH THE ' 
COST OF A TWO-SEMESTER COLLEGE SCIENCE COURSE, WHICH CAM EE 
MORE THAN $1000.00 AT SOME PR IVATE UNIVERSITIES.) ANOTHER 
ALTERNATIVE WOULD BE FOR SUCH STUDENTS TO TAKE COLLEGE COURSES 
IN SCIENCE DURING RELEASED TIME FROM SCHOOL OR AT MIGHT AT A 
LOCAL COLLEGE , 

IN SOME PARTICULARLY TALENT-RICH SCHOOL SYSTEMS, SPECIAL 
FAST-PACED ACCELERATED CLASSES ,„ THE SCIENCES COULD BE CREATED 
ALONG THE SAME LINES AS THE MATHEMATICS CLASSES ALREADY DISCUSSED 

by Mr. George. The feasibility of applying the SMPY's fast- 
paced, ACCELERATED MATHEMATICS CLASS MODEL TO SCIENCE CLASSES 
WAS TESTED ,N A PILOT STUDY CONDUCTED AT A PRIVATE SCHOOL 

near Baltimore, Maryland, under the auspices of the Intel, ectually 
Gifted Child Study Group during the 1974-1975 academic season 
(Cohn 1975, 1976) 

Students entering the 7th and 3th grades were screened 

SIMULTANEOUSLY FOR INCLUS.ON IN A COMBINED ALGEBRA 1/ ALGEBRA II 

CLASS, AS WELL AS A PHYSICAL PRINCIPLES CLASS. PERFORMANCE 

ON THE ACADEMIC PROMISE T E S I, VERBAL AND NUMERICAL SECTIONS, AND 

on the STEP Science Series II General Science test served as 

THE BASIS FOP AN INVITATION TO PARTICIPATE IN THE SPECIAL SCIENCE 
CLASS. Bu I'll SETS Or TESTS PROVIDED SUFFICIENTLY HIGH CEILING. 

Cut-off scores at ieast at the 95th percentiles on both the 

VERBAL AND NUMB, R I C A!. APTITUDE TESTS AND AT LEAST AT THE 50tP 
«-«CENT„,. ON THE 0 1 LP SCIENCE TEST SERVED AS SELECTION CRITERIA. 
lAf.H STUDENT WHO ACHIEVED AT OR ABOVE THESE CRITERIA RECEIVED 
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A UTO OF INVITATION TO PAR f IC IPATE IK THE PAST-PACED, 
ACCELERATE,! PHYSICS CLASS. STUDENTS ';!: HI ENCOURAGED TO MA,<, 
THEIR OWN DECISIONS REGARDING SUCH PARTICIPATION. ParCNT- 
HERE ALSO COUNSELED TO RESIST THE TEMPTATION TO PRESSURE 
THEIR CHILDREN INTO PARTICIPATING IN IT. FlVE STUDENTS CHOSE 
TO JOIN THE SPECIAL SCIENCE CLASS, 

The group met pop two '15-minute lecture periods 

AND ONE HOIIR-AND-A-HALF LABORATORY SESSION EACH WEEK, BEFORE 
AND AETER REGULAR SCHOOL HOURS. T HE REGULAR COURSE OF STUDY 
WAS COMPLETED IN ABOUT SIX AND ONE-HALF MONTHS. THIS 
COMPARES WITH FIVE 15-HINUTE LECTURE PERIODS PLUS ONE HOUR- 
AMD-A-HALF LABORATORY SESSION PER WEEK FOR NINE MONTHS IN THE 
REGULAR NINTH GRADE PHYSICAL PRINCIPLES CLASS. 

At the end of the course work, students were tested 
on the Cooperative Science Physics Test, In order to provide 

A COMPARISON GROUP, STUDENIS IN THE MOST SELECTIVE SECTION 
OF THE REGULAR PHYSICS COURSE WERE ALSO TESTED WITH IT. UN 
THIS STANDARDIZED MEASURE THE FIVE ACCELERATED STUDENTS 
PERFORMED AS WELL AS OR BETTER THAN THE "A" STUDENTS IN THE 
REGULAR CLASS, EVEN THOUGH THE FORMER WERE ONE TO TWO YEARS 
YOUNGER, 

Although the number of students participating in 

THE SPECIAL SCIENCE CLASS WAS QUITE SMALL, THE PATTERN OF 
SUCCESS REPLICATES THE FINDINGS Of THE SO AND THE IGCSG 
STUDIES WITH EAST- PACED, ACCELERATED CLASSES IN MATHEMATICS. 
I HE RESULTS OF THIS P i LOT STUDY STRONGLY SUGGEST THAT JW 
SliPY MODEL FOR F AST -PACED , ACCELERATE!! CLASSES MAY WE! I EE 
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ro SCIENCE- INSTRUCTION FOR THE GIFTED. T„AT MOST OF 
THE ABSTRACT PRINCIPLES IN .WS.CS AND CHEMISTRY ARE RFPRE- 
SEHTABLE IN MATIIEMAT I CAE FORM LENDS LOGICAL CONSISTENCY TO 
THIS FIMIHNG. All EXCELLENT MATHEMATICS REASONER SHOULD DO WELL 
IN A PHYSICS COURSE. In FACT, ONE SUPERB MATHEMATICAL 
REASONER ,N THE SKPY STUDY (WHO INCIDENTALLY SCORED 730 ON 
THE SARI AND 620 ON THE SAT-V WHILE ,N THE 3 T H GRADE AT AGE 

1« took the College Board physics test without having taken 

A PHYSICS COURSE AND ACHIEVED A SCORE OF 800 (, N FACT, IT 
COULD BE EXTRAPOLATED TO THE EQUIVALENT OF 350), 

THE MAJOR DIFFERENCE BETWEEN MATHEMATICS CLASSES 
AND SCIENCE CLASSES LIES IN THE NECESSITY FOR LABORATORY 
EXPERIENCE IN THE SCIENCES, LABS TAKE TIME, THE THEORETICAL 
SUBJECT MATTER CAN PE COVERED RAPIDLY, BUT SOME PROVISIONS 
MUST BE MADE TO ALLOW THE STUDENT TO SEE HOW THE THEORIES 
EVOLVE OUT OP EXPERIMENTATION WITHIN THE CONTEXT OF THE 
SC,ENT,FIC METHOD, ONE MARYLAND PRIVATE SCHOOL HAS APPROACHED 
THIS problem by TREATING THE SCIENCE LABORATORIES AS EXPERIENTIAL 
LIBRARIES. InE HEAD OF THE SCIENCE DEPARTMENT'S TIME Is 
SCHEDULED SUCH THAT HE OR SHE IS AVAILABLE TO SUPERVISE 
STUDENTS WHO WISH TO DO LAB WORK DURING THEIR FREE TIME, In OTHER 
SITUATIONS SCIENCE TEACHERS HAVE ALLOWED A FEW STUDENTS TO 
WORK in THE LAB DUPING THEIR STUDY HALLS WHILE THE TEACHER WAS 

iKsrwciiNo another class, Thus, although lab-work represents 

THE TIMi -LIMITING FACTOR IN ACCELERATING SCIENCE EDUCATION, 

the: Reai ours, .on remains: How much of the lab time, as lads 

ARE USUAL! CONDH Z TLB, IS UNNECESSARY FOR HIGHLY ABLE STUDENTS'' 

i3 
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Let's now turn to the case of a student of amazing 

ABILITY AT MATHEMATICAL REASONING. SUCH A STUDENT MIGHT SCORF 
A 660 ON THE SAT-M AT AGE IB. F OR THE SAKE OF ILLUSTRATION 
LET'S CALL HER ELLEN. THIS SCORE IS BETTER THAN THAT ACHIEVED 
BY 93 OUT OF 100 COLLEGE-BOUND SENIORS IN HIGH SCHOOL. HER 
SCORE ON THE SAT-VERBAL TEST IS SIMILARLY HIGH, SHE ATTENDS ■ 
A SCHOOL IN A SMALL ESSENTIALLY RURAL COUNTY. THERE IS NO 
TEACHER AVAILABLE TO WORK WITH HER INDIVIDUALLY. EVEN 
PLACING HER IN THE TYPICAL HIGH-SCHOOL MATHEMATICS SEQUENCE 
IS INAPPROPRIATE, SINCE, IF PROPERLY GUIDED SHE CAN LEARN 
THE EQUIVALENT OF A YEAR-LONG MATHEMATICS COURSE IN A MATTER 
OF A FEW MONTHS AT THE LONGEST. HAVING HEARD OF THE HOPKINS 
STUDIES, HER PARENTS CALL SHPY FOR GUIDANCE. SMPY HAS DEVELOPED 
A TUTORIAL STRATEGY MODELED ON THE OXFORD-CAMBRIDGE (Ox-Bridge) 
TUTORIAL PRECEPTOR SYSTEM. A TUTOR IS ASSIGNED TO WORK WITH 

Ellen. Saturday meetings ape scheduled, or if the distance 

IS TOO GREAT THE TUTORIAL IS CONDUCTED BY MAIL EXCEPT FOR 
OCCASIONAL MEETINGS FOR STIMULATION AND TESTING, THE TUTOR 
IS A MEMBER OF THE SMPY STAFF OF TUTORS, WHO ARE ALSO MATHEMATICALLY 
BRILLIANT YOUTHS (TYPICALLY, COLLEGE STUDENTS WHO HAVE COMPLETED 

at least Calculus III and honors linear algebra). 

The procedure is relatively simple, Since Ellen has 

NOT YET TAKEN AN AlXEBRA I COURSE, SHE IS GIVEN THE COOPERATIVE 

Mathematics Algebra I Achievement Test. She scores 38 out of 
M on Form A. The test booklet, not the answer sheet however, 

IG RETURNED TO HER, AND SHE IS INFORMED WHICH PROBLEMS SHE MISSED. 

Ellen can i/ke as much time as she needs to re-solve these two 
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problems. She solves both of them correctly, She ,s then 

ADMINISTERED THE COOPERATIVE MATHEMATICS ALGEBRA II TEST 

She gets 25 out oe 40 correct on Form A. Once again she is 

GIVEN THE BOOKLET AMD ALLOWED AS MUCH TIME AS NECESSARY TO 
WORK ON THE PROBLEMS SHE MISSED. She GETS 5 MORE CORRECT 
The 10 PROBLEMS SHE STILL cannot solve are referenced in 
the Cooperative Mathematics Test Manual according to a typicsl 
Algebra I course syllabus. Ellen's tutor then carefully 

■NSTRUCTS HER IN THESE SPECIFIC PROBLEM AREAS. W HEH SHE HAS 
MASTERED THESE CONCEPTS, SHE IS ADMINISTERED FORM B OF THE 

Algebra II Achievement Test. She earns a perfect score 

This procedure ,s repeated for the entire standard mathematics 

sequence. Letters are sent by the SMPY staff to Ellen's school 

ADMINISTRATORS, INFORMING THEM OF HER MASTERY OF EACH COURSE 

I" MATHEMATICS THAT SHE COVERED AND ENCOURAGING HER 

COUNSELORS TO AVOID HAVING HER PLACED IN INAPPROPRIATE MATHEMATICS 

CLASSES, AS WELL AS TO PLAN WAYS FOR HER TO EARN COLLEGE CREDITS 

FOR UPPER LEVEL COURSES. 

THE APPLICATION AND TRIAL TESTING OF THE OX-BRIDGE 
TUTORIAL STRATEGY FOR INSTRUCTION IN SCIENCE IS CURRENTLY UNDER 
CONSIDERATION BY THE STAFF OF THE SMPY. 

AS THE WORK OF SMPY AND IGCSG CONTINUES, IT BECOMES 
INCREASINGLY CLEAR THAT EFFECTIVE EDUCATIONAL FACILITATION 
FOR THE CIEIED DOES NOT NECESSITATE HUGELY EXPENSIVE ENR ICHM'NT 
PROGRAMS . W,TH A LITTLE INGENUITY AND BY BREAKING DOWN THE 
UNJUST IE | ED PREUUDICE OT EDUCATORS TOWARD ACCELERATION, MANY 

fEI.Y FLEX I BEE ALTERNATIVES BECOME AVAILABLE TO HELP 
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GIFTED SIUUENrs M.U THEIR EDUCATIONAL HEEDS. SlHPLE SUBJECT 
MATTER ACCELERATION PROVES SUCH AN ALTERNATIVE FOR RELATIVELY 
CFTED YOUNGSTERS. I N PARTICULARLY TALENT-RICH SCHOOL SYSTEMS 
SPECIAL FAST-PAC :, , CELERATED CLASSES CAN BE FORMED. 

EXAMPLE, EICH, OF THE 22 MEMBERS (MOSTLY SEVENTH GRADERS) 

IN SUCH A CLASS COVERED. % YEARS OF PRECALCULUS MATHEMATICS 
IN 60 TWO-HOUR WEEKLY SESSIONS. fl ND FOR TRULY AMAZINGLY TALENTED 
YOUNGSTERS. THE 0x-BRID G E TUTORIAL MODEL OFFERS STIMULATING 
AND RAPID-ENOUGH TRANSIT THROUGH BAS.C AND COMPLEX SUBJECT MATTER. 

IT IS IMPORTANT NOTE THAT NONE OF THE ALTERNATIVE 
STRATEGIES MENTIONED INVOLVES SELF-PACING. THE TEACHER OR 
TUTOR IN EACH CASE PROVIDES THE RAPID PACING NECESSARY TO COVER 
THE MATERIAL FASTER THAN WOULD EE THE CASE IN A REGULAR CLASS. 

Packages that describe in elaborate detail the 

ALTERNATIVE MODELS TO FACILITATE THE EDUCATION OF GIFTED 
YOUNGSTERS ARE CURRENTLY BEING PREPARED FOR DISSEMINATION BY 
THE STAFF OF SHPY UNDER A GRANT FROM THfROBERT STERLING CLARK 

Foundation, 

IE YOU ARE INTERESTED IN MORE DETAILED INFORMATION 
REGARD THE MODELS PRESENTED HERE, INCLUDING THE ADVANTAGES 
OF SUBJEC. MATTER ACCELERATION, THE CREATION OF FAST-PACED, 
ACCELERATED CLASSES, AND THE 'Ox-Br IDGE TUTORIAL MODEL, I'd 
I IKE TO DIRECT YOUR ATTENTION TO SEVERAL SOURCES : 

fins!-, A BOOK ENTITLED tiAT.lEMATICAL.TAl.ENT: D I SCOVER Y,_ DESCR IP: 

and .Development, ed i i ted by Stanley, Keating, and Fox, especiaily ~ - 

CHAPTERS v > AND Gj 

Sf.comi), a boo i< fcrrriTLH) him ij:ctual .Talf.nt: ..Research 
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AND Dr:Vn[..CJF , Mf : N F FHTTrrn nv J V,- 

1-1)1 ,IU) m r , rA | INOj ESPECIALLY CHAPTERS 3 6 

AND 7; 

Third, a manuscript completed in September 19/6 

entitled MJteimMiMM^vJan^mKjznsncTM ' 

ED.TTED BY STANLEY, GEORGE, AND SOLANO, ESPECIALLY THE 
CHAPTER BY JULIAN C. STANLEY ENTITLED "RATIONALE OF THE 

Study of Mathematically Precocious Youth (SMPY) dupipg trs 

FIRST SEVEN YEARS OF PROMOTING EDUCATIONAL ACCELERATION; " AND, 

Fourth, am article entitled » The case fqr 

EXTREME EDUCATIONAL ACCELERATION OF INTELLECTUALLY BRIU ,A,r 

youths" by Julian C. Stanley published in the Gifted Child 
Quarterly in 1976 volume 20(1), PP . 66-75 and U 
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